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Objective:  This  study  was  designed  to analyse  the  contribution  of  CT  scan  to  the  management  of  retropha-
ryngeal  abscess  in children  and  the place  of  CT-guided  percutaneous  aspiration  as  an alternative  to
surgical  drainage.
Materials and  methods:  Retrospective  study  including  18  children  with  a mean  age  of 38  months  [range:
5–67  months]  presenting  with  retropharyngeal  infection  between  2006  and  2011.  All cases  were  initially
assessed  by contrast-enhanced  CT  scan  of  the  neck.  Clinical,  radiological  treatment  and  bacteriologi-
cal  data  were  collected.  Radiological  results  were  correlated  with  surgical  and  percutaneous  aspiration
ﬁndings (presence  or absence  of  an abscess).
Results: The  initial  CT scan  detected  14  abscesses,  3 cases  of  non-suppurative  lymphadenitis  and  one
case  of retropharyngeal  oedema.  One  case  of non-suppurative  lymphadenitis  progressed  to  abscess  after
failure of  antibiotic  therapy  and was  treated  surgically.  Surgical  drainage  revealed  a  purulent  collec-
tion  in 11  cases  and  no collection  in  3 cases.  Four  CT-guided  percutaneous  aspirations  were  successfully
performed.  Three  cases  were  treated  by antibiotics  alone  (2 cases  of  lymphadenitis  and  1 case  of retropha-
ryngeal  oedema).  Bacteriological  examinations  revealed  the  presence  of  Streptococcus  pyogenes  in 78.5%
of cases.  The  positive  predictive  value  of the initial  CT  scan  was  78.8%  in  our  series.
Conclusion: Contrast-enhanced  neck  CT  scan  conﬁrmed  the  diagnosis  of  retropharyngeal  abscess  and  the
indication  for  surgical  drainage.  It must  be performed  urgently,  on  admission.  When  it is  decided  to  treat
the patient  with  antibiotics  alone,  follow-up  imaging  should  be  performed  in  the  absence  of improve-
ment  24  to 48  hours  after starting  antibiotics.  CT-guided  percutaneous  aspiration  is  both  a diagnostic
modality  conﬁrming  abscess  formation  of an  inﬂammatory  lesion  of the  retropharyngeal  space  as  well
as a  therapeutic  tool,  sometimes  avoiding  the  need  for surgical  drainage.
© 2014  Elsevier  Masson  SAS.  All  rights  reserved.. Introduction
RPA is an infectious disease of the retropharyngeal space usually
ccurring in children under the age of 7 years following an upper
espiratory tract infection [1–7]. RPA usually occurs during winter
nd, for an unknown reason, predominantly affects boys [3,6,8–17].
he diagnosis and management of RPA remain difﬁcult for pae-
iatricians, radiologists and otorhinolaryngologists, as RPA can be
istaken for epiglottitis [4,18].
DOI of original article: http://dx.doi.org/10.1016/j.aforl.2014.02.002.
Abbreviations: RPA, Retropharyngeal abscess; NSL, Non-suppurative lym-
hadenitis; NSAID, Non-steroidal anti-inﬂammatory drug; CT, Computed tomogra-
hy; Se, Sensitivity; PPV, Positive predictive value; IV, Intravenous.
∗ Corresponding author.
E-mail address: lgilain@chu-clermontferrand.fr (L. Gilain).
879-7296/$ – see front matter © 2014 Elsevier Masson SAS. All rights reserved.
ttp://dx.doi.org/10.1016/j.anorl.2013.04.007Several recent studies have revealed a recrudescence of RPA
in children over the last decade, concomitantly correlated with a
higher incidence of beta-haemolytic streptococci [5,9].
Despite improvement of CT technologies and diagnostic criteria,
it is often difﬁcult to distinguish between suppurative lymphadeni-
tis and RPA [1,3,6–8,11,16,17].
The October 2008 guidelines of the Société franc¸ aise d’ORL rec-
ommend ﬁrst-line drug treatment of RPA, except in the presence of
complications or when the abscess is larger than 1.5 cm in diameter
[2].
CT-guided percutaneous aspiration is a new treatment option
for RPA with good results [19]. This retrospective study was
designed to analyse the role of CT in the diagnosis and deﬁnition of
therapeutic indications for retropharyngeal abscess in children and
to critically analyse the place of CT-guided percutaneous aspiration
in the diagnosis and treatment of RPA.
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Fig. 1. Unenhanced axial CT section of the neck showing the second phase (unen-78 C.A. Martin et al. / European Annals of Otorhinolar
. Patients and methods
Eighteen children with retropharyngeal infection were included
n this study between January 2006 and November 2011.
Inclusion criteria were as follows:
children under the age of 7 years;
contrast-enhanced neck CT scan performed at initial manage-
ment revealing an inﬂammatory lesion either in the midline
retropharyngeal space, or in the lateral retropharyngeal space
extending to the retrostyloid space. Any lesion in this space dis-
places the pharyngeal mucosal compartment medially and the
carotid compartment laterally.
Exclusion criteria were as follows:
children over the age of 7 years;
neck abscess not involving the retropharyngeal space;
traumatic and dental causes;
immunodepression;
contrast-enhanced neck CT scan not performed as part of ini-
tial management, or performed 72 hours after admission to the
emergency department.
The epidemiology, clinical signs, bacteriological specimens,
reatments, antibiotics prescribed and duration of antibiotic ther-
py were analysed for each child.
Blinded analysis of the various CT features used to deﬁne the
resence of an abscess of the retropharyngeal space was performed
y the same neuroradiologist.
The following criteria were used to deﬁne an abscess on CT scan:
large volume: calculated with respect to size by multiplying the
length, width and height of the low density zone and dividing the
sum by 2;
signiﬁcant low density zone (subjective ﬁnding, not objectively
demonstrated by determination of density expressed in HU);
signiﬁcant contrast enhancement clearly delineating the central
low-density image;
signiﬁcant deformity;
loculation.
On the basis of these elements, the neuroradiologist had to con-
lude on the presence of a collection therefore suggestive of RPA or
he absence of a collection, suggesting a diagnosis of NSL or oedema,
lso described as cellulitis, of the retropharyngeal space. CT ﬁndings
ere compared with operative ﬁndings.
The PPV of CT scan and the Se to detect RPA were calculated.
CT-guided aspiration was performed via a retromandibular
pproach. A 12 gauge needle was inserted through the mastoid-
andibular angle, ﬂush with the outer cortex of the mandible, then
assing via the retrostyloid space, anteriorly to the carotid artery
o reach the retropharyngeal space [20]. Needle insertion was  con-
rolled by repeated contrast-enhanced CT sections (dynamic CT)
llowing identiﬁcation of vascular structures (Figs. 1 and 2).
. Results
.1. Study population
The median age of the 18 children included (11 boys and 7 girls)
as 38 months [range: 5–67 months]. Eleven of the 18 children
eported a history of recent upper respiratory tract infection, often
asopharyngitis, an average of 5 days before admission. The infec-
ious episode occurred during winter in 10 cases.hanced) of CT-guided retromandibular percutaneous aspiration. The ﬁrst phase with
injection of contrast agent allowed the neuroradiologist to identify the various ves-
sels.
3.2. Diagnosis
The most common signs in children with RPA in our series
were: fever (94.4%), neck pain (83.3%), torticollis and neck stiff-
ness (77.8%) and the presence of cervical lymphadenopathy (77.8%).
Two complications were observed in this series of 18 children, i.e.
a complication rate of 11.1%: one case of septic shock and one case
of acute respiratory distress.
The laboratory assessment revealed moderate leukocytosis with
22,200 cells/microlitre, including 17,400 neutrophils/microlitre
and a mean CRP of 140 milligrams/L.
A collection, therefore corresponding to the deﬁnition of an
abscess, was detected on 14 of the 18 CT scans performed. The radi-
ologist diagnosed suppurative lymphadenitis (NSL) on the initial CT
scans in 3 cases and retropharyngeal oedema in 1 case. The results
of the CT scans performes are resumed on Table 1.
Eleven of the 14 CT scans were considered to be true-positive
(TP): 10 of these 11 children presented a signiﬁcant deformity,
a low-density image subjectively considered to be signiﬁcant by
the neuroradiologist and 10 of the 11 TP CT scans were performed
during the ﬁrst 48 hours.
3.3. Treatments
Three children were treated by antibiotics alone (2 cases of NSL
and 1 case of retropharyngeal oedema). One case of NSL progressed
to abscess after failure of antibiotic therapy and was treated surgi-
cally (Figs. 3 and 4).
Fourteen children were treated by surgical drainage. A total of
19 surgical procedures were performed: 16 procedures (84.2% of
cases) were performed via a transoral approach and 3 procedures
were performed via a neck incision. In 3 cases of primary drainage,
no pus was revealed, corresponding to 3 false-positives (FP) in this
series (Table 1 and Fig. 5). The mean CT volume of the 11 collections
drained was  6 cm3 (range: 0.73 cm3–21.7 cm3).
CT-guided aspiration in combination with antibiotic therapy
was performed in 4 children: 3 aspirations after failure of surgical
drainage and 1 primary exclusive aspiration. The mean volume of
the lesion was  generally small, less than 2 cm3. All aspirations were
positive. No neurological or vascular complications were observed.
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Fig. 2. Schematic axial section of para- and retropharyngeal spaces. The red arrow indicates the course of the needle during introduction. First phase with identiﬁcation of
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dapted from Marco Lucioni, Practical guide to neck dissection (Springer collection) [23
n identical retromandibular incision was used for each patient
Figs. 1 and 2).
In this series of 18 patients, the positive predictive value of the
nitial CT scan was 78.8% with a sensitivity of 91.7%. A signiﬁcant
ow-density image and signiﬁcant deformity of the surrounding
paces were retrospectively considered to be fairly speciﬁc of an
bscess (Table 1).
.4. Bacteriology
Streptococcus pyogenes was isolated in 78.5% of samples, often
ssociated with mixed ﬂora. All streptococcal strains presented
ntermediate susceptibility to aminoglycosides and two  strains
ere resistant to macrolides.
Blood culture was performed in 17 of the 18 children: only one
lood culture was positive for S. pyogenes in a child with septic
hock.
.5. OutcomeEight children were admitted to the intensive care unit after
urgical exploration, seven because of inspiratory dyspnoea and
ne because of septic shock. The mean length of hospital stay
as 8.4 days (range: 5–18 days). The length of hospital stay was
able 1
howing table summary CT features of retropharyngeal abscess (RPA) and non-collected 
Criterion True-positive Fa
Total 11 3 
Low-density image 10 1 
Annular contrast enhancement 7 2 
Large volume > 2 cm3 7 2 
Deformity 10 2 
Loculation 4 1 
Before 48 hours 10 1 ery; 9: external jugular vein; 15: internal jugular vein; 16: internal carotid artery;
 cervical sympathetic chain; 21: hypoglossal nerve (XII).
increased in the case of surgical drainage of the RPA, in younger
infants and when the child was admitted to the paediatric intensive
care unit.
The mean time to remission of clinical signs after initia-
tion of antibiotics was  about 2.5 days (range: 1–6 days) and the
mean time to remission of laboratory signs was 4.9 days (range:
1–10 days).
The mean total duration of antibiotic therapy (parenteral and
oral) was  about 18 days (range: 12–31 days). The mean duration of
oral antibiotics was 10 days (range: 7–21 days).
4. Discussion
The main epidemiological data derived from each published
series are summarized in Table 2.
RPA predominantly occurs in 4-year-old boys, during win-
ter, following an episode of upper respiratory tract infection
[4,5,7–9,13–17,22–24].
The frequency of the various symptoms and physical signs
reported in the published studies is summarized in Table 3. In
decreasing order, the symptoms and sign most frequently reported
by the various authors were: fever, neck pain, torticollis and neck
swelling.
lesions.
lse-positive True-negative False-negative
3 1
2 1
1 0
0 0
2 1
1 0
2 1
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Tig. 3. Contrast-enhanced axial (a), coronal (b) and sagittal (c) CT sections of the nec
ymphadenitis in a 4-year-old child.Febrile torticollis, also called Grisel’s syndrome, is not speciﬁc
o this disease and can also be observed in children with simple
ervical lymphadenitis, in which case, oral examination is normal,
he laboratory work-up is in favour of viral infection and CT scan
able 2
able indicating the data from each series concerning the proportion of boys, mean age
rior  to admission.
Male gender (%) Mean age (years) Winter 
Ungkanont et al. [1] 
Flanary and Conley [8] 74 3
Daya et al. [3] 67 5.4 + 
Lee  et al. [4] 63 3.5 
Craig  and Schunk [5] 3 
Kirse  and Robertson [6] 70
Malloy et al. [13] 62 4.1
Meyer et al. [14] 60 4.2 
Chang et al. [15] 66 4.2
Frédérici et al. [7] 4.25 
Johnston et al. [16] 61 4.4 +
Grisaru-Soen et al. [17] 61,5 4 +
Hoffmann et al. [22] 67 4.4 + 
Abdel-Haq et al. [23] 69 4.8 
able 3
able indicating the main clinical signs in each series in favour of retropharyngeal absces
Fever Neck pain Torticollis Odynophag
Ungkanont et al. [1] 74% 38%
Flanary and Conley [8] 79% 72% 92% 
Daya et al. [3] 65% 37%
Lee et al. [4] 77% 35% 69% 
Sichel  et al. [19] 100% 70% 57% 
Craig and Schunk [5] 17% 38% 
Kirse and Robertson [9] 1 3 2
Nagy et al. [6] 89% 89% 81% 
Vural  et al. [11] 58% 34% 44%
Meyer et al. [14] 48% 43% 35%
Frédérici et al. [7] 100% 80.6% 100% 
Johnston et al. [16] 80% 78% 
Grisaru-Soen et al. [17] 1 2 64% 3 
Abdel-Haq et al. [23] 91% 91% 85% 
Hoffmann et al. [22] 100% 100% 86% 63% ormed 24 hours after admission suggestive of left retropharyngeal non-suppurativedoes not reveal a collection. Cervical lymphadenitis simply requires
outpatient symptomatic treatment.
Complications, now rare due to early diagnosis and manage-
ment, may  be vascular or infectious [3,4,12]. The complication rate
, season, prior upper respiratory tract infections and administration of antibiotics
Upper respiratory tract infection (%) Antibiotics prior to admission (%)
63
48
62
48
31.6
68
43
97 27
s (RPA).
ia Neck swelling Lymphadenopathy Swollen pharyngeal wall
79%
46%
100%
16%
94% 67%
64.5% 25%
3
77%
87%
68% 67%
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Fig. 4. Contrast-enhanced axial (a), coronal (b) and sagittal (c) CT sections of the
neck performed 4 days later in the same child in the context of poor clinical and
laboratory response despite empirical antibiotic therapy, showing a larger lesion,
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Fig. 5. Contrast-enhanced axial CT sections of the neck. False-positive, non-
suppurative lymphadenitis. Clearly deﬁned low density lesion with annular contrast
reported in recent retrospective series of retropharyngeal abscess
in children are 77.9% and 81.9%, respectively, equivalent to the
values observed in the present study.
Table 4
Complication rates reported in recent studies on the management of retropharyn-
geal abscess (RPA).
Authors Complication rate (%)
Lee et al. [4] 3.70
Craig and Schunk [5] 3
Courtney et al. [10] 4.20
Kirse and Robertson [9] 0
Smith II et al. [12] 0ith a signiﬁcant low-density centre, annular contrast enhancement and marked
eformity of adjacent tissues.
as declined over the last decade in industrialized countries and the
ain complication at the present time is dyspnoea due to airways
bstruction (Table 4).
The leukocyte count observed in our series was similar to that
bserved in published series and CRP on admission was  slightly
igher in our series of 18 children [4,7,14–17].Most authors recommend emergency contrast-enhanced neck
T scan on admission in all children presenting with febrile torti-
ollis [2]. In other hand, follow-up imaging should be performed inenhancement, considered to be collected by the radiologist, but no pus was drained
during transoral surgery.
the absence of clinical improvement after initiation of parenteral
antibiotic therapy [3–5,7,9,13–17].
Surgical drainage is considered on symptoms, biological and CT-
scan datas [3–5,10–18]. Except in case of complications, time of
emergency drainage is debated. The decision to perform surgical
drainage is based on CT ﬁndings.
Société franc¸ aise d’ORL guidelines report an expert opinion
concerning surgical drainage concerning [2]: “When the smallest
diameter of the site of infection is less than 15 mm on CT, exclusive
medical treatment can be attempted, even when the image is com-
patible with a collection (central low-density image surrounded by
a contrast-enhanced halo). Surgical drainage should be considered
after follow-up imaging in the absence of improvement of local and
system signs after 72 hours of well-conducted antibiotic therapy”.
Emergency drainage of the collection should also be considered,
according to some teams, when the diameter of the low-density
image on CT is greater than 2 centimetres [24].
In our series, all children with a CT-scan collection were treated
by emergency surgical drainage. In 3 cases, no pus was revealed.
However, the mean CT volume of these 3 cases was  lower than the
eleven collections drained.
The mean positive predictive value and sensitivity of CT-scanFrédérici et al. [7] 0
Johnston et al. [16] 0
Grisaru-Soen et al. [17] 0
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The preferred approach for drainage is transoral possibly associ-
ted with tonsillectomy [9,16]. Kirse and Robertson published the
argest series of surgically treated cases of RPA. In 73 patients, 95.9%
ere operated via a transoral approach for incision/drainage and
oncomitant tonsillectomy was performed in 35.7% of these cases
9].
The only article describing CT-guided percutaneous aspiration
as that published by Poe et al. in 1996 concerning 4 patients,
ncluding 3 children, the youngest of whom was 15 months old [19].
rguments in favour of aspiration were poor clinical response to
edical treatment, the need to isolate the pathogen and a con-
raindication to surgery due to the presence of major comorbidity.
hen a doubt persisted on CT between NSL and RPA, aspiration
lso allowed demonstration of pus, allowing subsequent adaptation
f antibiotic therapy [19]. Aspiration constitutes an alternative to
urgery, associated with a lower complication rate, decreased mor-
idity, lower cost per procedure, as well as a shorter hospital stay
19].
Various articles have reported the use of ultrasound to guide
ercutaneous aspiration or to identify the collection during surgical
xploration [21,25]. The ultrasound technique should be consid-
red as ﬁrst-line procedure, as it is non-irradiating and can be
erformed routinely in clinical practice without the need for gen-
ral anaesthesia [21–25]. It is more sensitive to detect a collection.
ontrast-enhanced neck CT scan may  be considered when ultra-
ound fails to demonstrate an abscess.
CT-guided percutaneous aspiration requires multiple CT images
efore and after contrast agent injection during the interventional
rocedure and on the follow-up examination to conﬁrm resolution
f the collection, raising the issue of radioprotection in children.
n the near future, otorhinolaryngologists will be able to use neu-
onavigation to perform transoral aspiration and imaging-guided
rainage with less radiation for the child.
This approach was already proposed in an expert opinion in
he context of the October 2008 guidelines of the Société franc¸ aise
’ORL on the local complications of pharyngitis: “In addition to
ts diagnostic value, imaging can also be used to guide aspiration
f an abscess that is difﬁcult to localize clinically, either by using
ltrasound or an assisted navigation system (grade C)” [2].
In the literature, a marked predominance of group A beta-
aemolytic S. pyogenes was observed on cultures. Staphylococcus
ureus and anaerobic bacteria, especially in infants, were iden-
iﬁed less commonly [1,4,5,7–17]. Mixed ﬂora were detected in
wo-thirds of cultures, increasing the pathogenic effect on RPA
6,7,9,10,12,15]. A recrudescence of RPA in children has been
bserved over the last decade with a concomitant increase in the
ncidence of group A beta-haemolytic streptococci [16–19]. Blood
ultures are poorly contributive [3,6,7,10,12,16,17].
Most authors do not report any signiﬁcant difference in terms of
he length of hospital stay between children with RPA treated med-
cally by exclusive antibiotic therapy and those treated surgically
3,6,7,11,15,16].
. Conclusion
Retropharyngeal abscess in children is a medical emergency.
ever and neck pain are almost constant signs. Physical exami-
ation often reveals torticollis or neck stiffness. Retropharyngeal
bscess in children is mainly due to S. pyogenes. Contrast-enhanced
eck CT scan must be performed systematically to conﬁrm the
[ogy, Head and Neck diseases 131 (2014) 277–282
presence of an abscess. The decision to perform surgical drainage is
based on CT ﬁndings, but false-positives are observed. In the case of
failure of surgical drainage or CT images that are difﬁcult to inter-
pret, CT-guided percutaneous aspiration is an attractive alternative
to surgery. In our experience, it is a reliable, reproducible technique
that is useful for both diagnosis and treatment.
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